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ABSTRACT 

Second and fifth graders were presented with a 
discrimination learning task in which each of four displays were to 
be paired with a response button. For one group two of the displays 
shared a common feature and were paired with the other response 
button. This common feature condition required a subject to learn 
only two associations if he perceived and used the two as a collative 
principle. For another group, the four displays shared no common 
feature and the four associations had to be learned. Following the 
original learning task, both groups were given four new displays, 
with common features for each of two pairs. The displays for half the 
subjects were printed words having a common feature of rhyme and 
spelling pattern. For the other half, the displays were pictures 
representing the words, so the rhyming names of the pictures were the 
common features. When the displays were words, the fifth graders 
performed better than second graders. When there was no common 
feature, fifth graders did not excel second graders. When displays 
were pictures, fifth graders showed a significant transfer effect. It 
was concluded that ability to use a common feature economically 
increases with age and that common spelling patterns have little 
saliency for second graders. (See CS 000 176.) (Author/WR) 
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The Effect of Redundant Rhyme and Spelling 
Patterns on a Verbal Discrimination Task 

Eleanor J. Gibson, Mary K. Poag and Haney Rader 

Summary 

Children from second and fifth grades were presented with a dis- 
crimination learning task in which each of four displays were to be paired 
with a response button, either on S's left, or his right. For one group two 
of the displays shared a common feature , and were paired with the same re- 
sponse button. The other two also shared a common feature and were paired 
with the other response button. Thus, Ss_ in this .condition had only two ass- 
ociations to learn if they perceived and -used the common feature as a 
jcollative principle.* For another group, the four displays shared no common 
feature and thus four associations had to .be learned. In a transfer stage 
following the original learning task, both groups were given four new dis- 
plays , with common features for each of two pairs . The displays for half 
the Ss were printed words, the. common feature being rhyme and spelling 
pattern (e.g. king and ring). For the other half, the displays were pict- 
ures representing the words, so the rhyming names of the pictures were the 
common features. . ,,., : 

Fifth graders were better able to take advantage of the collative 
principle than second graders when displays were words, in both first learn- 
ing and transfer stages. There was no improvement from original learning 
to the transfer stage, so the first stage did not train S to induce and use 
the collative principle. When there was no common feature, fifth graders 
did not exc e n second graders , so their superiority was entirely ascribable 
to ability to use the collative principle. 

When displays were pictures, the common rhyming hame was seldom 
used economically by Ss of either grade in the first learning task. In the 
transfer stage, however, fifth graders did show a significant transfer effect. 
A number of them perceived and used the rhyme eventually to reach the 
economical solution. It was concluded that ability to use a common feature 
economically increases with age and that common spelling patterns have as 
yet little saliency for second graders. 
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The Effect of Redundant Rhyme and Spelling 
Patterns on a Verbal Discrimination Task 

Eleanor Gibson , Mary Poag , and Nancy Rader 
Cornell University 

The discovery of recurrent spelling patterns in words and the 
efficient use of these common patterns allows a reader to process in- 
formation in larger structural units . A spelling pattern can be defined 
as a cluster of letters in a given environment (such as position within 
the word) which has an invariant pronunciation according to the rules of 
English. This pattern has the effect of organizing units of perception 
to produce an economy of processing in reading. Evidence for the ef- 
fect of such structure can be traced as far back as Cattell (1885) who 
demonstrated that a word, if not too long or complicated, could be read 
with as short an exposure as a single letter. It is not simply the 
familiarity of the word that controls this facilitation, since artifi- 
cial words that follow rules of English orthography and thus incorporate 
within them common Ehglish spelling patterns are also perceived with 
significant facilitation (Gibson, Pick, Osser, ft Hammond, 1962; Gibson, 

1 Shurcliff, ft Yon as , 1970). 

However, the economy of this perceptual strategy is not auto- 
matically available to the reader. Developmental changes in young 
i 1; children' a ability to make use of internal orthographic structure hp,ve 
been observed (Gibson, Osser, ft Pick, 1963; Rosinski ft Wheeler, 1971). 
Although it is known that most children make incre r ling use of ortho- 
. graphic regularities as they improve in reading skill, it would be of 
'■Uc great interest to know how they learn to abstract spelling patterns. 

? * \ 

Several developmental studies have asked this question. 

Gibson, Faxber, ft Shepela (1967) set up a sorting task in which words 
r!.vwith' distinctive letter clusters in several invariant positions and 
ifferent contexts were presented to kindergarten and first grade 
/ Children to ‘sort according to their common features (e.g. , TEAM and 
..[{SEAL would belong to a set because of their common inner .'ea' whereas 
r 5? TAME utilizes the same four letters but would not belong to the set). 

. • The experimenters were interested in seeing whether over a period of 
five days a learning set to abstract and use structure would be. formed. 
Although only one out of twelve kindergarteners clearly picked up the 
strategy, half of the first graders eventually did. Another study 
(Lowenstein, 1969), looked at the effect that type of training pro- 
cedure had on later transfer to new cases of using the structure in 
words. She found that a general training instruct! on to attend to 
something common in words provided more help to first graders in a 
transfer task than did specific training instruction to look for a par- 
ticular letter pair. It seems that a child must go througi an active 
search for and discovery of invariant pattern in words in order to be 
able to transfer this skill. 

Reasoning that a child must develop the ability to extract 
a collative principle in order to search successfully for spelling 
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patterns, Gibson and Rader (1971) presented children from second and 
third grade with a simple verbal discrimination task which could be 
learned in either of two ways , made possible by presenting alterna- 
tive sets of cues. Ry selecting one set, the child had four unre- 
lated choices to learn; by selecting the other set he had only a two- 
choice,. problem to solve if he took advantage of a dual collative prin- 
ciple, common spelling pattern and rhyme. We thought the reduction of 
the number of displays to four, and the obvious ecanony of using the 
( conanon features would help the child to induce the principle for him- 
self. A control group had four choices to learn, with no collative 
principle present. Following learning of the first task, both groups 
were given a transfer task which was immediately solvable if the econo- 
mical solution had been discovered in the first stage of learning. 

Isoth rhyme and common spelling patterns were present. A further varl- 
able in the display was a contour surrounding each word, different for 
each one. The contour was irrelevant to the collative principle, but 
could be used instead of the words themselves for the uneconomical 
solution. ; 

Results of this experiment showed that third graders made 
fewer errors in learning than second graders when the collative prin- 
ciple was available, but the same number when it was not. However, 
the difference between the two conditions (control vs. experimental) 
was not great. In the transfer stage, there were no significant dif- 
ferences, and Ss in grade 3 used the collative principle equally well 
. whether they had had the opportunity to discover it before or not. 

Only 5 Oft of the Ss showed evidence of using spelling pattern or rhyme. 
Apparently, if an S was able to do so, he used it, but the learning 
.in stage I did not appear to. provide training for extraction of a rule. 

./ e- 9 f « # , ■ , t 

The present experiment was undertaken to correct what we 
felt had been some faults of design and procedure in the previous one, 
and io ask. a further question about the relative usefulness of the two 
^ types f redundant information, rhyme and spelling pattern. When the 
.... cpBDon sound of the words (rhyme) is the oily collative principle, is 
it just as .effective as the spelling pattern which has .'both rhyme and 
visual similaritv potentially available? This question has received 
... considerable attention recently, since so-called ''linguistic 1 ' methods 
.... of teadhlng reading. emphasize rhyme and tracking the Sound-stream. 

The method of introducing rhyme without accompanying spelling 
was to present pictures of objects whose names rhymed (e.g. , king and 
ring) as opposed to presenting the spelled-out WQrds. We expected 
that Ss would spontaneously generate the names of the pictures and pro- 
bably - perceive the phonetic relationship, since Locke (1971a, b) found 
that four-year-old children recalled more pictures whose names rhymed 
than .nonrhyming control pictures . If second graders can use a colla- 
tive principle, but do not yet . perceive the redundancy in spelling 
patterns, the picture condition mi^it excel! the word condition when 
redundancy is available. 
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The experiment also differed from the previous one in com- 
paring children of more contrasting age groups (second and fifth grade), 
and in omitting the contours surrounding the printed words. 

Method 



Design 



There were eight groups in all, four from second grade and 
four from fifth grade. In each grade half the groups were given picture 
displays and half word displays. One of the word groups in each grade 
was the experimental group and the other the control group. The pic- 
ture groups were similarly divided. 



Grade 



2 

2 

2 

2 

5 

5 

5 

5 



Sumary of Groups 

Condition 

experimental 

control 

experimental 

control 

experimental 

control 

experimental 

control 



Type of Display 

words 

words 

pictures 

pictures 

words 

words 

pictures 

pictures 



In all eight conditions , there were two stages of learning. 
Stage I was the training condition and differed for the experimental 
and control groups. In the experimental groups there were two pairs 
of rhyming words printed in lower case or two pictures whose names 
rhymed. The pictures (color photographs) were designed to be clear 
representations of the words used. In the control groups. Stage I, 
four words or four pictures were displayed that had no conmon spelling 
patterns or rhyming names. Stage II was the transfer test. It was 
the same . for both experimental and control conditions, with two pairs 
of rhyming words or two pairs of pictures that rhymed (different from 
those employed in Stage I). Its purpose was to permit a comparison of 
Groups E and C to see whether previous exposure to a collative prin- 
ciple (common spelling pattern or rhyme) would result in more imme- 
diate pick-up of structure useful for an economical solution. Would 
this task help the .child induce a principle which he could immediately 
apply when a new but similar case presented itself? 



The words (the same as the names for the corresponding pic- 
tures) are presented in Table 1. 



Procedure 



The £ was seated before a screen on which slides of the words 
or pictures were rear-projected. His task was to choose for each of ...< 



Table 1 

Words and Names for Pictures for 
Groups E and C, Stages I and II 





Stage I 


Stage II 


Group E 


king 


yarn 


boat 


cake 




ring 


bam 


coat 


rake 


Group C 


nose 


bell 


boat 


cake 




king 


yam 


coat 


rake 



the four successively presented words or pictures the appropriate one 
of two buttons on a small console in front of him. There was also a 
light on the console which flashed, accompanied by a sound, when S 
. pressed the correct button for a given slide. 

For Group E, Stage I, the xhyming pair of words or the pic* 
turns with xhyming names always had the same button correct for both 
Heritors of the pair. For Group C, Stage I, the buttons were assigned 
arbitrarily to the four slides. The same button was alveys the correct 
one for a given slide. In Stage II (as in Group E, Stage I), the redan* 
dent pairs of slides alvays shared the same correct button so that In 
both cases S had only tvo choices to learn if he noticed and used the 
simple rule~of common spelling or xhyme. In Group C, Stage I, 8 of 
. necessity had to learn four separate choices. ~ 

r V S was first shown the set of four words or pictures which 
would be presented in that stage of the experiment . lhe words were 
printed individually on 3 x 5 index cards Which E showed to S end had 
S read. If S read a word incorrectly E pronounced it correctly for 
him. For the picture conditions, E shoved each of the four slides to 
S on the screen and had him name them. There were generally no incor- 
rect responses here, since the pictures were chosen to be unambiguous. 
However, if S did grope for a name or, in one particular lnstsnce, 
called a "BOAT" a "SHIP," E told S the appropriate name. B would 
L. say, "Let's call it a 'BOAT'." (ft had to rhyme with OOATT) 

;; 

l The instructions to S^ were as follows : "These words/ 

\ pictures (the ones just shown) are going to appear on the screen end 

\ what you vill have to do 1 b figure out which of these buttons goes 

t with the vord/pictu re on the screen. The same button will always go 

|> with the same word/picture: You will know if you pi deed the. correct 

button because this light will flash on. If you picked the wrong one 
| the llgit won't go on. At first you will have to guess which button 

to press, but soon you'll be «!?le to figure out which button is the 
( correct one for each word/picture." 

The S_ had as long as he wanted to make a response on each 
elide. His latencies were recorded by E. The display remained on 
the eoreen for 2.5 seconds after S had. made the correct choice. After 
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fin intertrial interval of approximately four seconds , the next slide 
appeal d on the Screen. The slides were in random order with the 
constraint that ho two slides appeared more than twice consecutively 
and no position' (right- or left button) was correct more than three 
times : Consecutively; Trials continued until §_ responded correctly on 
ten cotifeecutive trials (criterion) or had completed 60 trials. 

> < otf .^ep,Stage..I. was. completed,, E changed the slide .tray and 
,.tqjld that.hje would be presented with. new words /pictures , but. tpat 
his task .^ould be t^e Sjfiine .qs before. That . is „ he. was to figure out 
the correct button for etell yord/picture.. This constituted Stage II, 
the transfer stage. S was again run to 10 consecutive correct trials 
.or tp ..6p -trials; j.f. criterion was not met. ... . 

V * f ’ V< •% ■; . * .*j»* «.•* • ♦ { •• •j- 

::r Ejthen asked S haw. he had figured out which button, to. press 
-and. vhiedj t, ask (Stage I or .Stage II) he thought was easier,.,,.. This inter- 
view was recorded .on .tape. t 

Subjects . . / . 

The Ss were §0 second grade and 60 fifth grade children from 
an Ithaca school.^- Fifteen Ss wore run in each of the eifht groups 
.described above. The school population included primarily middle class 
iChild^en of above average socio-economic background,, many from aca- 
demic families. They were taken, ^tQ a mobile laboratory on the school 
grounds-, for the experiment. .. 

•fe.i.1* •• ■ ■ ■ ■>-. • •• ! • ... . •.>■ 

;• .. . Results . . ..." . 

V,,«W-; : • ■ • , • ■ • 

• It was considered that S could readily use the cpllytive 
principle in learning the discrimination if he began his criterion run 
(10 consecutive correct choices) by the fifth word or picture presented. 
This number was chosen because by trial five £ had been presented with 
all four words or pictures in the set. This measure was applied in 
bath. stage I (training task) and Stagy II (transfer task,) and effectively 
.gave us.., a pre-test and a post-test measure of S's ability ’to, use the 
eyanpmiyai structure and to transfer the principle. » This measure was 
^elected in preferenqy to a comparison of total number of errors since 
a simply .comparison .of the number .of- errors confounded, training trials 
•with an assessment of S's ability tq pse the principle. Ijb would not 
.tell us Aether Ss couTd. use rhyme pr spelling pattern i mediately in 
Stage II because they had learned thy cpllative principle, in the train- 
ing stage , since some Ss might have been able to use it immediately in 
Stage I. It also did not permit us to. analyze interactions because of 
a ceiling effect in grade five , (some, of these Ss mpde zero errors and 
thus the limits of their abilities,. were pot . measured). The measure we 
chose, the number (percent) of Ss solving (starting the criterion run) 
by trial five was not amenable ta. analysis of variance but nevertheless 
was preferable because of its validity. 

1. The authors wish to thank the principal, teachers, and 
children of the Northeast School, Ithaca, for their enthusiastic 
cooperation. 



Role of Structure with Word Stimuli 



The principal question we asked was whether or not our Ss could 
take increased advantage of the collative principle present for the 
experimental group as age increased. In other words, does economy of 
• information processing develop from grade 2 to grade 5? Compare first 
the control groups for the two grades in Stage I with words as stimuli 
(see Table 2). No Ss in grade 2 started a criterion run by trial 5, 



Table 2 

Number and Percent of Ss Solving the 
Word Tasks by Trial Five 



Grade 


Condition 


Stage 

Stage I 


Stage II 


2 


E 


3 or 20!? 


U or 26 . 6 '* 




C 


0 or 0^ 


2 or 13? 


5 


E 


8 or 53? 


9 or 60 ? 




C 


1 or 6.6? 


8 or 53? 



and only one did in grade 5. When there was no structure present to 
reduce the information and four separate choices had to be learned, the 
two grades did not differ. By Fisher’s exact test, the proportions are 
not significantly different. 

On the other hand, vheri the two grades are compared on condition 
E, Stage I, where there was useful structure, 5k?> of the Ss in grade 5 
started a criterion run by trial 5, but only 20 ? of the Ss in grade 2 
did. This difference is significant at c *025 by chi-square (one- 
tailed test). Thus, the ability to use an economical strategy in- 
creases with age. The fifth graders are also superior to the second 
graders in the transfer task (Stage II), where 60? of the older group 
began the criterion run by trial 5, but only 26.6 of the younger group 
did. 

What about the effect of training? Did practice on a discrimi- 
nation .task containing the higher-order, structure (relevant pretrain- 
ing) facilitate using the economical strategy on a second similar 
task? To answer this question \re applied the binomial test to scores 
of Ss in Group E to determine whether there was a significant Change 
from Stage I to Stage II. Did children who did not start a criterion 
run by trial 5 in Stage I (when structure was present) have a greater 
probability because of practice when the opportunity was given a second 
. ... time in the transfer task? The test was non-significant for both 

grades. So, although the children who did not perceive the economical 
strategy by trial 5, Stage. I, had further opportunity to do so .(up to 
66. trials), there was no trend toward benefiting from this practice in 
the transfer task. Considering this as- a pretest-posttest comparison, 
no transfer was observed. 

-7- 
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Conceivably, a uoor strategy begun on the first task night 
interfere with discovery of the economical principle on the second 
task. Ihis possibility might . have occurred accidentally for some 
children in Group E (one cannot tell ) , but it surely existed for Ss 
in Group C, where no superior strategy was possible. To see whether 
inability to use- structure in Stage I had a negative effect on Stage 
jll, the- proportion of children solving by trial 5 in the . control group. 
Stage II, was compared with the number solving by trial 5 in the ex- 
perimental group. Stage I. In neither grade was there a significant 
difference by chi-square test. Since it was the first exposure for 
both groups to the problem that could be solved economically, there was 
no evidence of interference by an earlier poor strategy carrying over. 
Hie percent of Ss solving by trial 5 (53^) for Group C, Stage II, 
fifth grade, was in fact identical with the percent solving in Group 
lE v r Stage I. j 

Role of structure with pictures. Were the age differences 
found with words replicated when pictures were substituted as stimulus 
material? We conjectured that the second graders might be able to use 
. a collative strategy , but found it hard to extract the principle from 
printed words. On the other hand, it might be that ability to induce 
the economical strategy had not developed yet. Looking at the data 
for Stage I (see Table 3), there is remarkably little difference 
between the two age groups in either condition. In condition E, Stage 
T, where fi fth graders had excelled with words * the . di f ference between 



Table 3 

Numbers and Percent of Ss Solving the 
Picture Tasks by Trial Five 



I 

Grade 


Condition 


Stage I 


Stage 

Stage II 


-.2 - 


V • E • 


1 or 6.6* • 


2 or 13* 




• •-=: C ' . 


0 or 0 % 


2 or 13* 


5 


E 


3 or 20* 


8 or 53* 




c 


2 or 13* 


6 or 50* 



the two grades with pictures was non-significant by Fisher's Exact 
test. It was. also non-significant for Group C. Thus , neithefthe 
older or. younger children were able to make immediate use of rhyming 
names as ah information-reducing strategy. Only three children in 
grade 5 did so, and one in grade 2. 

v However,. when we look at the change from Stage I to Stage II 
it turns out. that for fifth graders a significant change occurred (con- 
trary to the results with words). Applying the binomial test, fifth 
traders showed improvement over Stage I (p < .05), but the second 
. graders did not. Ihe impact of the rhyming names may have built up in 
' the course of Stage I training and helped some of the fifth grade 
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children perceive the presence of rhyme and use it in Stage II. It 
is possible that this effect was generated by a hint given some Ss. 

One of the pictures in Stage II was a boat. Several Ss called it a 
"ship" vhen asked to name it and were corrected by E. The correction 
might have called their attention to the rhyme with "coat." However, 
the control group, who had the same Stage II, did not show a similar 
improvement (p > .05). In any case, rhyming names alone were more apt 
to go unnoticed by Ss of both grades than printed words having common 
spelling patterns. 

Again, there was no evidence of interference from using a 
poor strategy in the first task. When Group C, Stage II was compared 
with Group E, Stage I by a chi-square test, the difference was non- 
significant for both grades. 

Pictures vs. words. It is a fairly general finding that 
children , at least in recognition tasks , remember pictures better than 
words (e.g. , Fraisse, 1970). One might guess, therefore, that pictures 
should make easier cues for a discrimination task. This is not the 
case, however. Nine of the second grade children (experimental and 
control groups combined) solved the task by our criterion with words as 
cues, but only five with pictures. Twenty-six fifth graders solved 
with words and only 19 vith pictures . There was thus no advantage in 
pictures even for the younger children in this task. 

Latencies . Although latencies were recorded, there was so 
much variability between Ss that analysis of the pooled data revealed 
nothing interesting. "" 

,f :: Interviews . Most of the children were able to give quite 

informative accounts of how they "figured out" the task, tlie fifth 
graders of course better than second graders. There was a nearlv per- 
fect Correlation between solving by our criterion and commenting on 
the rhyme or spelling pattern. All but one of the second graders 
who net the criterion with words in Stage II remarked on the rhyme. 

One S who started the criterion run on trial 6 said the "words ended 
the same. " One who started the criterion run on trial 19 mentioned 
the words having the "same letters." All but one fifth grade S who 
met the criterion in Stage II with words remarked on either rhyme or 
conDon spelling. Spelling was mentioned more frequently by fifth , 
than by second graders. Tro Ss spoke of "similar vowels"; one said he 
solved the problem "alphabetically. " About half the second graders 
simply said they "remembered." Only two fifth graders said this. 

For pictures , nearly all second graders said they Just 
"remembered. " The four who mentioned rhyme all began a criterion run 
in time to complete 10 correct trials before the experiment was ended. 
Fourteen fifth graders mentioned rhyme. All of them completed the 
experiment . 

No tests of significance were performed on these dati., be- 
cause some of the tapes were not interpretable . But it was obvious 

-9- 




* 



that awareness of a collative principle and meeting the criterion went 
together. 




Discussion 



Our concern in this experiment was how knowledge of the 
component relationships within words— -in particular abstraction of 
common recurrent relationships — develops. Such knowledge has utility 
for transfer in. reading new words and is an important factor in, econo- 
1 mi cal processing by the skilled reader: Previous experiments shewed 

that children do not acquire this knowledge easily in the early stages 
of reading. Common spelling patterns seem to have little saliency for 
the beginning reader. Whether this is due to un familiarity of the com- 
ponent letters, difficulty in handling order information in combina- 
tions of letters, or immaturity of the ability to abstract a common 
factor and generalize a simple rule, we still do not know. Lowenstein's 
(1969) experiment showed that some children in the latter part of 
first grade were able to profit by hints about searching for common 
features for making a classification, but discovering the features for 
themselves (rather than being told them) , was important. 

The discrimination task used.. here seemed to be about the 
. . ; ,. simplest possible: vehiclrer.fpjp forcing, an induction of a rule on the 
,.,. v part of ,the child. . ,We hoped the children. t vould dp so and then be 
capable, C|f instpr$ trans^r to .a new problem. The.,e.t:>ectation f iWas 
essentially .pot coufijined.,.. More, then half of the fifth graders did 
find and use the rule., but they either did so immediately , or not at 
all. Die training task, in other words , did not train them to gener- 
alize if they could not already do it. Since they did not excell 
second graders when there was no rule available, their superiority 
. depended on Ability to use the rule. 



The second graders were significantly less able to make use 
of the collative principle and also did not profit by the first task 
as s training method. The difficulty was not one of material— of 
words being "hard” for them — for they were even less successful with 
pictures. It ,ip possible, despite Locke’s (1971a, b) finding, that 
they , did not name the pictures to. themselves and thus did not discover 
the .rhyming ..principle , bup pictures rather than words did not make the 
. task easier in. the control, condition either. , ., 



Lowepstein's first graders actually succeeded better in 
using co moon spelling patterns than. did., our second graders, deapite 
the apparent ‘simplicity of the present task. The sorting task she 
used has the .advantage of getting S see two examples of the common 
feature simultaneously. ,We think now that even the small memoiy load 
put. on the child in the successive discrimination task may be a dis- 
advantage. , Of course, it 1 b an essential requirement in actual read- 
ing, if common patterns are to be utilized successfully, but greater 
, .maturity is... evidently necessary for inducing the . principle under 
tl^ese conditions. Direct. simultaneous comparison would seem to be a 
, . better training procedure. 
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We conclude that there is ver y definitely an increasing 
economy of information processing as age increases , hut factors in 
the method of presenting a task may enhance or hinder development of 
the ability. How to enhance it in the reading situation is a. major and 
important problem. 
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Ihe Developmental Convergence of Meaning for 
Words and Pictures 

Eleanor J . GUnwsi , Roderick W. Barron , 
and EL££n E. Gaiter 



Sunmaxy 



j 

• V 

• n * 



f ihls'' experiment Compared latencies f o r s curie and di f^erpnt 
Judgments' for paiiW of pictures (PP);i‘ pairs of vords '(WW), and a pair 
i composed Of a word and a picture (WF). Word pairs were presented in 
» ;i two’ tyi>e faces ," and pictures in two aspects* of the same object so S 

'iJIfiiuld not make nhvaioal match. ’ Ss second . fourth "and 



’tduld not make a' physical match. 'The Ss Vere second , fourth , and 
•• •fir >e sijtth graders ’ and college! StudentsV '"All §js took part in all three 
display conditions . Ihe question was Whether a semantic match for 
the mixed representation (WP pairs ) was reached relatively faster 
as development progressed, on the hypothesis' th'at meaning progresses 
developmentally toward an abstract, non-imagistic ,rion -linguistic 
representation. 

"i;wre ! iv,''''i iv- .••• . 1 .- ' ' • 

Ws*> to .'All latencies decreased With age. Display condition was 
'a Sidiifichnt Variable." 1 The WP condition was slowest for all'; '.age 
'•.-ni PPrihd T'lW did. not differ for the i'pter- 

'‘r Mediate' gradfe& ,’^ut PP was faster for second graders whereas WWwas 
' faSteir fO^' additSi’ Overall, latencies for type of JudgmiihV (same or 
W 'difrer^it)'did riot vary. There wari'a' sigiificant age by gradLe inter- 
actiriri'wlth'WP dropping relative : to PP and WW with age. But ' this de- 
crease did not appear consistently for same Judgments. A triple, inter- 
' •^•''action of grade "by display condition by type of Judgment suggested 
■•'•) that second gradei^-'and adults were using different decisiofi-making 
. tl ityocea ses in the ! WP condi tion. : Second graders apparently !i got phe 
■ - * meaning ‘and a’ name for the picture first and bitched' it wipK the word , 

:, ^ ; 'i*<bmkihg their' shrike Judgments faster. Adults, on’ the btheir hand,'read 
the word : first ! and matched its meaning to the meaning of the picture . 
Since’ meaning jpxribably precedes naming, ;'d£ffe rent judgments were 
h* J arrived at witftfdut naming and were shorter than same Judgments, where 
a naaie had to f bri reach ed tp iatch to the word. It was pmclufed that 
liiothe hypothe3iA n wras supported; but that task variables Cause differ- 
">'■ " fential' procC&sirig develo pm entally . Experiments were sug^tedL’ to check 
‘ the interpretation offered^ 1 - 
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The Developmental Convergence of Meaning for 
Words and Pictures 



Students of semantic development have suggested that the 
basic semantic system continues to develop until rather late (McNeill, 
1970; Moo rehead, 1971)* Comprehension of semantic features of speech 
continues to improve up to eight years (Gallagier, 1969; McNeill, 1970, 
pp. 117 ff. ) and probably beyond. If this is the case vith speech, we 
might expect that ability to extract meaning from written language 
will reach its peak still later*, A skilled adult reader picks up seman- 
tic features of words as he reads automatically, swiftly, and in fact, 
almost obligatorily. It requires a conscious effort to prevent 
meaning from "surfacing," as the Stroop test (1935) snd related labora- 
tory tasks have shown. . } . 

. Meaning is not extracted in such an immediate and involuntary 

fashion in early stages of a child's reading, for a nusber of rather 
obvious reasons. He is taken up with "cracking the code," for one 
thing; and he is dependent on extracting the meaning secondairily from 
the sound system, rather than directly as he ndgit in a logo graphic 
or pictographic writing system. The question is, how does he arrive 
ait what appears to be the adult *s more direct and. automatic processing 
of maiming in a writing system which is based on sound mapping? 

Children begin to comprehend meanings of events and objects 
in the world at a very early age. Even pictures pf objects gz^,, recog- 
nized and respond d to appropriately very early ,( Hochberg and Brooks , 
1962 ). Is the representation of meaning for. concrete objects separate 
from that for wo^ds? Or is there a course of development which brings 
toe two closer together as verbal skill (reading skill especially) 
increases? Both the proponents of imageless thought (see, for in- 
stance, Moore, 1919) and Morton ( 1969 ) in. his logogens theory, suggested 
. that, Verbal, mean! g is represented abstractly. Could one add to this 
toe Hypotoesis. toat meaning of real things and events, and . the verbal 
symbols for them converge during development toward the same abstract 
representation? lhe implication is toat semantic features of speech 
and writing are derived from perceived meanings of real events and 
tolnigB, and that, in the end, there are not two or three meaning sys- 
tem^ --one for concrete events, one for speech,, apd one for writing— 
but only one. * ....... ‘ .... 

There is a small amount of Indirect evidence to support the 
above hypothesis. An experiment by Shepela (1971) compared the effeet 
of bimodal interference at two grade levels (kindergarten and second 
grade). Visual material (line drawings of familiar objects) was dis- 
played on a small screen at the rate of two pictures per second. At 
random intervals during the presentation, a target picture of a bird 
appeared. In the first unimodal condition , toe child was instructed 
to press a key every time he saw the bird. Auditory material (words 
heard over earphones ) was presented in the second unimodal condition 
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and the child pressed the key when he heard "bird. " In the bimodal 
condition, both the pictorial and verbal material was displayed and 
the child was instructed to press the key when he saw the picture of 
the bird and when he heard the word 'bird." The kindergarten group 
showed significant interference in the bimodal condition, but the 
second graders did not. Control conditions showed that the age dif- 
ference was not due to an increased number of targets, and that the 
superiority of the second grade was due to improved detection' of the 
verbal; targets. Shepela reasoned that the older children were getting 
meaning more directly from the words and that the bimodal condition 
was therefore approaching a unimodal one such that the meaning of the 
pictorial and verbal targets was converging toward the same represen- 
tation for the older group. 

An experiment by Fraisse (1970) suggested to us a more direct 
method of studying the development of semantic perception of words and 
pictures and the possible convergence of processing for meaning in the 
two modes. In FVaisse's experiment, adult Ss were presented with three 
types of display and their reaction times recorded for a same-different 
. Judgment. TVo pictures were displayed in one condition; two words 
. in' the .second cohdttion; and a word and a picture were displayed in 
the. third condition. Half of the pairs were sames and half were dif- 
ferents. In the case of word-picture pairs, a same pair consisted of 
a picture with its corresponding name. Fraisse predicted that the 
. third .condition would require a longer time for judgment, because 
semantic processing, rather than mere "physical" processing would be 
required. ; "Elle exige 1' intervention d'un processus de cbmparaison 
semantique stocke' dans la memoire & long terme qui permbtte de decider 
que l'objet chaise, par exemple, peut se categorizer par le mot 
dieise (Fraisse, p. 80)." Fraisse 's hypothesis was confirmed, since 
the judgments for picture-word pairs were significantly longer than 
those for the other two conditions, which did not differ from one 
another. 

• * , *..,••• • f : ’ ■ ’ 

One might be tempted to conclude from these results with 
adult Ss that our hypothesis regarding the convergence of meanings in 
, some.. abstract relation common to objects and words must be incorrect. 

, ; But the : fact is that physical matches (processed for gra^hi c; inebr- 
iation only) were possible in the two non-mlxed conditions , since 
the word pairs -and picture pairs for a same judgment were physically 
identical (Fosner & Mitchell, 196?). No semantic processing was 
necessary tin either case, so the experiment does hot afford a test of 
our hypothesis. . / v 

Consequently, we modified Fraisse 's method so that same 
pairs for pictures .and for words were not physically identical. Pic- 
• ture pairs, although belonging to the same conceptual category and 
having the same name , differed in superficial graphic features ; A 
picture of a dog; for instance, would be presented in two different 
aspects , or from different angles . The judgment to be made was whether 
.. they were pictures of the same object, not whether they were physically 
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identical. A pair of words was presented in different type faces , one 
member in upper case and the other in lower. We hoped that this ar- 
: rangement would force the S to use the semantic features of the word 
or picture. 

Since our hypothesis was a developmental one, four age groups 
were chosen for comparison-second, fourth, and sixth graders, and 
college students. We made the following predictions: 

1. Latencies should decrease with age for all types of 

judgment. 

2. For the youngest age group , picture-picture pairs, the 
most concrete material and thus presumably the most salient to a young 
child, should yield the shortest latencies; word-word pairs next; and 
picture-word longest. 

3. As age increases , the latency should become relatively 
shorter for the picture-word condition as compared to the other: two. In 
other words , we expected an age by conditions interaction with a sign!" 
ficant component of the variance due to lowered latencies for . the 
picture-word condition. 

Method 

Design 

lhe experiment, as explained above, had three display condi- 
tions, four age groups and two types of response Judgments. A Picture- 
Picture (PP) display was used in the first condition, a Word-Word (WW) 
display was used in the second condition and a Word-Picture (WP) dis- 
, , play was used in the third condition. The four age groups (32 8a per 
group) were drawn from the second, fourth, and sixth grades of a local 
elementary school and; from Cornell University (the college students 
were paid two dollars for their participation). One-half of the Se in 
each group were males and one -half were females. 

Each 8 saw each display condition 2k times for a total of 72 
.trials. Within""each display condition, one-half of the displays re- 
quired a same response judgment and one-half a different response 
Judgment. The same response was on the left for one-half of the Ss in 
each group and on the right for, the other one-half. 

The three display conditions were presented in random order, 
with the constraint that no display condition, and no response Judg- 
ment occurred more than four times in succession. The two menbers of 
each display were presented simultaneously, and the position of the 
> , mentors of . the * display was counterbalanced so, that an individual pic- 
ture or word appeared equally often on the left and right. > 

Materials. One-half of the Ss from each age group ware 
given the following words and corresponding pictures: fish, bird, dog, 

J . i . i ■ " ■ V 
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cup, sock, boat. The other one-half of the Ss were given: frog, lamb, 

cat, key, iron, and plane. The pictures were simple outline drawings 
taken from children's coloring books and photographed for slide presen- 
tation. For the same response Judgments, as explained above, two 
pictures were chosen to represent each object. Hence for a single 
display in the PP Condition , one aspect of the object was given by 
one picture (e.g. , the profile of a dog), and another aspect of the 
object was given by the second picture (e.g. , a three-quarter view of 
a dog). In the case of the WW display condition, the same word was 
given in two type faces (i.e., DOG dog). Finally, in the VP display 
condition , the two menibers of the display consisted of the printed word 
"dog" and a picture of a dog. The two type faces and aspects of the 
pictured objects were equally represented. 

Procedure 

Ihe S was seated 90 cm. from a 30 x 30 cm. ground-glass 
screen. When the S was ready , he pressed a foot pedal which started 
a Hunter Klock counter and simultaneously opened two Gextorand G1166 
electronic shutters in front of the lenses of two GAF ESP2000 random 
access slide projectors. The opening of the shutters allowed a 15 x 
21 cm display to be back projected onto the screen in front of the S. 
When the S had decided that the two members of the display were the 
same or different, he indicated his response Judgment by pressing one 
of the two appropriately labeled buttons on the response panel in front 
of him. An orange light appeared on the panel if the S was correct. 

Before the experiment began , each S was shown all of the 
slides and asked to read the words (in both type cases) and to identify 
the pictures (in both aspects). If after two presentations of the word, 
the S was still unable to identify the word, he was not used in the 
study. In the instructions which follow, the 13 was shewn two examples 
(one same and one different) of each of the three display conditions. 

"I am going to show you pictures of some. words and some 
objects. When Is ay go, I want you to press the foot pedal that, is on 
the floor. Are these two pictures the same? They cure both pictures 
of cats, so they are the same. They are not exactly the same cat, 
but they are both, cats so they are the same. O.K.? I want you to 
press the button marked same. Press the foot pedal again. Here is a 
picture of a cat and the word cat. Are they the same? Yes, because 
they both mean cat. So you press the same button. Press the foot 
pedal again. What is that a picture of? A lamb— right. Is it the 
same as the other picture? No. One is a cat and the other is a lamb, 
so we say they are different. So you press the different button. 

Press the foot pedal again. Can you read that word (pointing to lamb)? 
That's right. And the other word? Are they the same? No. So vou 
would press the different button if you saw them together. Press the 
pedal again. Here is a picture of a lamb and the word cat. What do 
you say? Right. Remember, press the right (left) button if they are 
the same and the left (right ) button if they are different. Press 
the button just as quickly as you cah. If you are right the light will 
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go on. If you are wrong, it won't. . All set? O.K. Press the foot 
pedal when I say O.K." . 

All of the age. groups received essentially, the same instructions. The 
younger children had no difficulty in following the instructions. All 
of the Ss were urged to.be as accurate as possible , but this was par- 
ticularly emphasized with the two older groups because pilot studies 
had indicated that they were more likely to sacrifice accuracy in 
order to increase their speed. 

•*!*•» • * . t ' ♦ *. *. ' : * • 

Results 

f . :'i ' * *■ ! <:* • M* 

’ The error frequency data are presented ip Table 1 for each 
grade as a function of display condition and response Judgment. Since 
the mean error rate for each grade was always less than five percent, 
we feel Justified in analyzing the latencies as the dependent variable 
of main interest. Before leaving the error data, a few trends should 
be noted. Second graders made . the fewest errore overall. They were 
very deliberate in the performance of the task; ^ They male significantly 
more errors (p c .01 by a iftlcoxon Matched Pairs Signed Ranks Test) 



Table 1 

Frequency of Errors for each Grade as a Function of 
; Display Condition, and Type of Response , , 



Grade 

; i « . 


Picture-Picture 

Edsnlay 


Word-Word 

Display 


Picture , 
Display 


Mean 

percent 

error 

rate 


Same 

■ * * i\ 


Different 


Seine 


Different Same . .. , Different 


Second 




7 


19 ’ 


8 


15 1U 


2.8* 


Fourth 


17’ 


.. . 9 


12 


" 19 


/ 23, Ik 


3 . 9 % 


Sixth 


.11 


ri" 13 


12 


2k . 


29 21 


,) k.8% 


College 


i6 


11 


9 


9 


25 Q 


3.1% 



on the W-tf displays than on the PP display , undoubtedly because .of 
their as yet' undeveloped reading skill. This finding is also reflected 
in the latencies, as will be seen. The sixth graders made the most 
errors ; these older children seemed more concerned witty speed than the 
younger Children. One S was dropped from ,thel,expty^pent because he 
made more than ten errors. V* 

An interesting trend was the tendency . for the college Ss to 
make three times as many errors on the same . Judgments as on the Af- 
ferent judgments in the W-P condition (p ,<yjoi by theWilcoxon test). 
3he differences were not significant in tbe otber conditions .... We shall 
return to this result after considering the latency data. 

. . The basic data for each S.vere medianB. calculated from the 
12 latencies observed under each level of .display condition and res- 
ponse Judgment, Error latencies were noty lncluded ln the computation 
of? the medians. .The means of the median latencies for each grade as 



a function of display condition and type of response Judgment are pre- 
sented in Table 2. The results were subjected to an analysis of vari- 
ance which is presented in Table 3. As expected, the grade variable 
was highly significant (p^L .001) and responsible for a large share of 
the variance. The range of mean RTs was from 1957 milliseconds for the 

Table 2 

Mean Latencies for each Grade as a Function of Display 
Condition and type Response / 



Pi cture-Pi cture 
Grade Display 


Word-Word 

Display 


Word-Picture 

Display 


Same 


Different 


Same Different * Same 


Different 


Second 1957 


1987 


20b4 2133 


21bl 


2281 


Fourth 136b 


13b3 


1318 1330 


lb79 


lbl8 


Sixth lllb 


119b 


1132 1162 


122b 


1221 


College 821 


856 


793 842 


939 


893 






Table 3 






Analysis of Variance for Median Latencies 




Source 


df 


SS 


MS 


F 


Between Squares 


127 


207,243,988.67 


52,b67,*»98.62 




Grade (G) 


3 


157,b02,b95.87 


130.533** 


S/G 


12b 


b9 ,8Ul ,b93. 13 . 


b01,9b7.53 




Within Squares 


6bo 


27,882,915.00 






Display Condition 


(D) 2 


2494,318.81 


1,097 ,159. bl 


21.583** 


GXD 


6 


752,965.27 


125 ,49b. 21 


2.b69* 


SD/G 


2b8 


12,606,708.92. 


50,833.50 




Response (R) 


1 


147,297.52 


lb? ,297. 52 


.199 


GXR 


3 


303,557.15 


101,185.72 


.137 


SR/G 


12b 


9478,678.33 


7b0 ,215.99 




DXR 


2 : 


44,315.15 


22,157.58 


2.61 


GDR 


6 


545,592.21 . 


90,932.0b 


10.69** 


SDR/G 


2b8 


2 409,481.6b 


8,505.97 




Total 




235426,903.67, 




*»P* .001 
*P< .025 


i . 









P-P "same" response Judgments in the second grade to 793 milliseconds 
• for the W-W "same" Judgments in the college students. 



Display condition was also a highly significant variable 
(p 4. .001). Overall, the P-P condition had the shortest latency, the 
W-W condition was intermediate, and the W-P condition was the longest. 
The biggest difference was between the WP condition and the other two 



.conditions, as we had expected. The response judgment main effect 
v ("same " or "different”), taken by itself, was not significant. 

-: ■> The grade by display condition interaction was of greatest 
interest to us , and it was significant (p <. .025). The rason for 
this interaction was chiefly due to a decline with age in the differ- 
ence between the WP condition and the other two conditions (i.e. , 

PP andWW), as we had predicted. Ihe overall explanation of these 
results, however, turned out to be considerably more complicated than 
we had anticipated. For one thing, the difference between the WP con- 
dition and the other two conditions decreased steadily through the 
sixth grade, but this trend was not continued with the college Ss. 

This decrease in latency with grade is shown in Figure 1 by means of 
a difference score which was computed by subtracting the latency of 
the WP condition from the mean of the WW and PP conditions 

(WP g ~~ ) . Ihe curve for the different response Judgments in Figure 

1 drops very consistently across the three grades and levels off, hut 
;-the curve. for the same response Judgments drops until the sixth grade, 
and then rises for the adult Ss . 

The very significant (p < .001) triple interaction of grade 
by display condition by; response Judgment bears. out this difference 
between the same and different response Judgments. This triple inter- 
action is plotted in Figure 2 with grade and type of response Judgment 
ai parameters. For the second grade, latency increases steadily from 
PP to WW to WP , and the same Judgments are consistently faster than 
. ; the different Judgments . This . is not the case for the other- three 
grades. ’The WW condition does not take longer than the PP condition; 
and the same Judgments tend to be slower than the different Judg- 
ments in the WP condition, especially for the college- Sa. 

s i, . . * . • * 

- /Consider first, the PP condition compared to the WW condi- 
tion. The PP latencies were significantly shorter than the WW laten- 
. cieB for the second graders , t( 30 ) = 2.55 » P < >02, presumably because 
the second graders do not yet. read very competently , and thus do not 
gat the meanings from the words as easily as from the pictures (their 
error rate, for words accords with this interpretation ) . The fourth 
. and sixth graders do not differ significantly on the two types of 
display condition, but the college students do, t( 30) ■ 2.07* P < .05. 
The order, furthermore, is reversed. They have shorter latencies for 
the WW condition suggesting that it is easier for them to extract 
meaning from the words than from the pictures. 

Now consider the some and different response Judgments. As 
.. mentioned dbove, type of response: Judgment overall was not a signifi- 
cant variable. In addition , the type of response Judgment did not 
interact significantly with either the grade or display condition 
j variables. But when the . response Judgment variable is considered to- 
gether with both the grade and display condition variables , it is 
clear that the same and different Judgments have differential effects. 
The condition of interest isrWP. Ihe same Judgments are -significantly 
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Figure 1. Difference in latency between the W — P condition and the mean of the 
W-W and P-P condition across grades. 
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faster than the different Judgments for the second graders when the 
display- is a word and a picture, t ( 30 ) * 2.22, p .05. For the 
fourth and the. sixth graders this difference is not significant, hut 
for the college students the order is reversed. Nor/ the different 
Judgments are significantly faster than the same Judgments, t(30) - 
2.52, p .<£_.02. This reversal of the same and different Judgments for 
the college students is shown dramatically in Figure 1 where the dif- 
ference in latency between the WP condition and the mean of the WW and 
PP conditions is plotted. There is only a 44 millisecond difference 
between the WP condition and the other two conditions when the differ- 
ent Judgments are considered by themselves. But the difference is 
three times as great (132 milliseconds) for the same Judgments, sug- 
gesting that a convergent representation of meaning is not reached as 
readily when a same response Judgment is required. This group's signi- 
ficantly higher error rate for same Judgments in condition W-P is 
in accord. 

It seems to us that these results indicate a radical dif- 
ference between the second graders and adults in processing WP dis- 
plays. The age difference in ease of processing in the PP and WW dis- 
play conditions suggests that the explanation must take into account 
the facility with which meaning is extracted from pictures as con- 
trasted with words. A hypothesis regarding this difference will be 
offered in the Discussion. 




Discussion 

hi recent years, there has been much research and lively 
debate as to how meaning is stored in memory , with the debate center- 
ing around a dichotomy between imagistic and linguistic preferences 
for how. meaning is "coded" (e.g. , Bower, in press; Paivio, 1971; 
Reese, 1970; Rowher, 1970). Both nositions, as well as an ecumenical 
compromise accepting them as parallel systems , imply that a distinc- 
tion between modes is retained in processing for meaning when remem- 
bering something. On the other hand, there are those who argue that 
rather than several parallel "mnemonic coding systems," there may be 
only one abstract semantic system in which meaning is neither em- 
bodied in linguistic form nor as any kind of concrete imagery, but in 
some abstract deep structure (Brans ford, Barclay, ft Franks, 1972; Ehri 
& Richardson, 197 2). What that structure is like we cannot say, but 
we have revived, it seems, the concept of imageless thougrt.^ As 
Shepard and Chipman (1970) remarked, "Ss do indeed seem unable to tell 
us anything significant about the structure of an individual mental 
image as such. What they can however tell us about, is the relation 
between that interned representation and other internal represent** 
tions (p. 17). w 

The latter sentence is particularly relevant to the approach 
taken in the present study. We did not put the question directly to 

1. T. V. i'oore's (1919) monograph, "Image and Meaning in 
Memory and Perception," begun with Kfllpe at Munich in 1913, is an 
excellent reminder of the power of this concept. 
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the Ss , but we compared directness of access to meaning within and 
between modes of display. The question differs from that of most 
recent experiments because we are asking about access-- extraction of 
meaning— rather than how meanings are "stored. " 

lhe hypothesis we were coneemed with is closest to the uni- 
cameral, abstract, amodal position; that is, that there is only one 
meaning system, neither specifically iconic nor specifically linguis- 
tic. Ibis is the same position, essentially, as that so eloquently 
advocated by Moore more than 50 years ago. We thought it likely that 
there would have to be a developmental road to this ideal, economical 
conceptual system. Since it would necessarily be unavailable to intro- 
. spection, we chose, to study, it by comparing modes of representation 
that ye cpuld manipulate , using the S’ s latency in Judging, whether two 
^ members of a display- had a same or different meaning as the dependent 
'7yairlab‘le. ' ' Ti,me to make the decision would tell us , we thought ■, Just 
how similar the internal representations of meaning were : and' whether, 
with different modes to compare, there is eventually convergence to- 
ward the latency for the wi thin-mode comparisons. 

A. superficial look at the results suggests that this hypo- 
thesis has been, at best, onlv. partially confirmed. The results 
plotted in Figure 1 show a nicely declining latency, as predicted, 
from grade two through six,, when same and different Judgments are 
- 'aWraged. . r But, the college .students do not continue the. trend. If 
ohly. the different Judgments are considered, the overall picture is 
very satisfactory. But the same judgments do not show a consistent 
downward trend, and there is even an upturn for the adults. We must 
look further for an explanation than the simple hypothesis of an ad- 
vance with maturity to a single amodal representation of meaning. 

Are the Ss truly reaching a semantic level in making their 
judgments in this experiment , or are they perhaps only matching 
words? Bo they read the : two words in the W-W condition and merely 
jnacbch acoustic representations of them? ; Do thev name the two pic- 
tures in the P-P condition . and match names , without going through a 
semantic system? Do they read the word,. name the picture,: end then 
match the two words by some acoustic, . but non -semen tic representation 
in condition WP? Ihis notion- in the PP anid W display conditions, 
at least,, seems thoroughly, untenable. ffoore (1919) showed Ss pic- 
tures and measured the time .between, presentation and the experience 
... of meaning and likewise between; presentation and occurrence of a name. 
Latency' for meaning was always,, shorter for all pictures and all Ss. 
’!opre; 8aid (p. 90) , - ,f When the meaning experience comes the name is 
not yet 'present., My.Ss often spoke of the priority of the meaning to 
‘the ^ni&ng,’^. Again (r>. . 180;),, Va meaning cannot he lacking if the 
subject names the picture— no matter what the task.". In other words, 
the semantic category must be found before a name can be produced. 
Brown (1958) seems to have come to a similar conclusion. 

Dr. Elizabeth. Warrington (personal communication) showed 
two photographs of the same object, each, photographed from a different 



angle, and asked S to say vhether or not they were the same object. 
Patients with right parietal lesions showed a significant deficit 
in this task. Since their speech and language functions were intact, 
she reasoned that "verbal hypotheses" nlay a minimal role in the task. 

Die precedence of meaning over naming is important in in* 
terpreting our results, lhe results suggest that second graders 
process the meaning in words and pictures differently than college 
students. We obtained two reversals in latency between the second 
grade and the college Ss. The second graders were faster in the PP 
condition than in the WW condition, but this trend was reversed for 
the college students, who were faster in the WW condition. There was 
no difference between the two display conditions for the intermediate 
grades. The same judgments were faster than the different judgments 
for the second graders in the WP condition , but for the college stu- 
dents the different judgments were faster. The same and different 
judgments did not differ for the intermediate grades. What do these 
reversals tell ub? 

We suggest that the same judgments are shorter in the WP 
condition (but not in the other conditions) for second graders, be- 
cause the meaning of the picture, and hence its name, is more readily 
accessible to them than the meaning of the word. We suggest that the 
second graders' strategy is to <;et the meaning first from the Picture, 
then name the picture (get a word for it), and then match that word 
to the written word. If a match is obtained , they will have been 
' facilitated by knowing the meaning of the picture, but if the word 
does not match, knowing the meaning of the picture cannot help them. 
Since matches lead to same Judgments , the same judgments are faster 
than the different Judgments in the WP condition. 

The college students, on the other hand, use a very differ- 
ent strategy. The different judgments are shorter in the WP display 
condition (though not in the other conditions) because words are more 
salient to them than pictures. We suggest that the college students 
first get the meaning from the word and then match it to the meaning 
of the picture before going on to a naming stage, since meaning pre- 
cedes naming (cf. reference to Moore, above). A different Judgment 
can be made without naming when the meanings for the words and pic- 
tures do not match. When the meanings do match, however, the college 
student goes on to the naming stage and checks the name of the picture 
with the word. This extra step inevitably takes longer. The dif- 
ferent Judgments are shorter, in other words , because the name is not 
processed at all, or only after the judgment has been made and the 
key pressed. 

Why would the coliege 8 go on go check the name of the pic- 
ture before making a same Judgment when the word has already provided 
a meaning? Words have multiple meanings , especially for adults, 
and the meaning given by the word might not be the one represented 
by the picture. Multiple meanings for words and names for objects. 



most characteristic of adults, will affect same judgments, but not 
different judgments. They make the same Judgments longer and, as 
shown in Table 1, result in more errors.. 

If this explanation is correct, errors for same judgments 
(that is, deciding different when same was the correct judgment) 
should have shorter latencies than the correct same Judgments , because 
Smade his judgment before., checking the name. This is, indeed, the 
case. The mean latency for correct same Judgments was 939 msec; but 
for erroneous one3 (a total of 25 errors) it was 792 nsec. 

This admittedly speculative explanation can fortunately be 
.... checked. It is planned to run the P-W condition again with second 
.graders and adults, with sequential presentation of the material. If 
the above hypotheses are correct, the children should have faster re- 
action times when pictures are presented first; but the adults should 
be faster vhen yords are presented first. 

It will also be of interest to conduct the experiment with 
acoustic, rather than written presentation of the words. Since the 
above interpretation depends partially on the difference in ; salience 
. ;,bf written words for children and adults , the condition by grade by 
, ' response interaction might be reduced for Ss in the age range used 
.ip this experiment. We would, however, still : expect an age by con- 
edition interaction for children of the age range tested by Shenela. 

Does the proposed, explanation discqnfirm the hypothesis : we 
were investigating? It seems to us to be perfectly consistent with 
it., The downward trend in Figure 1 for different Judgments bears* it 
out and the data suggest no other explanation for that trend. The 
nature of the task draws differentially on the competences of second 
.. grade children and college students and causes them to perform in ways 
which are most economical , for each.,, 
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The Effect of Orthographic Structure on 
Letter Search : A Reexamination* 

Martha Z as low 

In an experiment done by Gibson, Tenney, Barron and Zaslow 
(1972), no difference was found in scanning rutes between Ss who 
scanned through lists that were composed of orthographic airy struc- 
tured pseudo -words to locate a target letter N, and Ss who scanned 
through lists that were not orthograph ically structured, ihough a 
scanning procedure had never been used before to test for the effect 
of orthographic structure, the results were inconsistent with pre- 
vious experiments on orthographic structure using tadiistoscopic 
presentations. In these experiments ,^ pseudo-words that were pronounce- 
able and orthograph ically well structured were consistently more 
accurately and rapidly perceived than control items. It is proposed 
that the results of the Gibson et al. experiment could be accounted 
for in terms of the particular procedure used, and predicted that with 
a limited number of changes , the facilitating effect of orthographic 
structure could be demonstrated in a scanning experiment very similar 
to the original one. 

} • • * . 

The following changes in procedure were proposed, and for 
the following reasons: (l) Instead of using a single target through- 

out the experiment, Ss scanned for a different target on each of the 
20 experimental trials. Previous research (Ulric Neisser, 1964) had 
indicated that the scanning procedure tended to favor, as a strategy 
of search, the use of graphic information. Using a single target 
throughout might encourage processing for the graphic features of 
this letter, and make such information as orthographic structure ir- 
relevant to the task. Changing the target on each trial would decrease 
S's tendency to rely merely on graphic information. 

(2) Orthographic structure, or rules governing the spelling 
patterns of Ehglish, have two components: permissible (probable) 
contoinations or groupings of letters, and positions permissible for 
them to occur in. While other theories of word perception make 
statements about sequentially probable combinations of. letters , a 
theory of orthographic structure based on spelling-to-sound corres- 
pondences as proposed by E. J. Gibson is further concerned with the 
importance of constrained position of letters and letter clusters. 

It was decided to examine the importance of position, as a means of 
separating theories of orthographic structure and theories based on 
sequential probability. Accordingly, the second change was to select 
a set of letter-clusters that fit both requirements in a very speci- 
fic way. TVo-letter consonant clusters were selected that were con- 
strained to appear only at the beginning or at the end of monosylla- 
bic Ehglish words. BL, for example, can only begin such a word in 



*A summary of a Senior Honors lhesis , Cornell, 1972. 
full-length paper will be submitted for publication. 
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Ehglish, and ND can only end one. Wording with such constrained 
forms enabled E to devise lists of pseudo-words that were well struc- 
tured and pronounceable when the clusters were in the proper position , 
but the reverse when the clusters were put at the "wrong" ends of 
monosyllabic pseudo-words. One could thereby test the importance 
of agreement in both position and letter sequence with the rules of 
orthographic structure in contrast. with a given sequence (target 
cluster) alone. (3) As noted above, the earlier experiment appar- 
ently had not made the structure of the context items relevant infor- 
mation for the scanning procedure usedk In. this experiment, a cluster 
rather than a single letter was always the target. It was felt that 
' the targets selected (consonant clusters of high probability in 
Ehglish) would make pick-up of information about structure task- 
relevant in the well-structured condition where the cluster was cor- 
rectly placed in both target and context items. In the n on-structured 
condition, the target being scanned for was the same cluster but 
appeared in the wrong location. . 

The results of the revised experiment indicate that Ss in 
the well structured condition scanned significantly more' rapidly 
• ; . .,(p^.-.05) than Ss in the non-structured condition. The structure 

. -rthus did become~t ask-relevant , and facilitated search. Taken to- 
gether with the earlier experiment, the results indicate that a 
facilitation effect occurred only when both requirements of ortho- 
graphic structure were met. The scanning task itself tends to 
encourage the use of the most economical procedure for scanning. The 
present experiment indicates that once the . option of processing for 
i . graphic structure alone is eliminated, processing for orthographic 
y - ■ /.( Structure becomes a highly economical search. approach. .This in turn, 

.. attests to the extent to which adult readers have, and can readily 
utilize, their abstracted knowledge of orthographic structure in 
words..,. > 
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